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During the course of a speech to rhe Snited Sations on 5th December 
1958, Anbassador WillLan C. Foster, Ur..iced States representative in 
Conmit:ee I'on disaraament, made the following statement:- 

"As demonstrated by activicies such as these, the United States is 
continuing to devote considerable resources to seismic research so as to 
improve the capability to detect and identify underground seismic events. 
However, it i s  a faci that, with the existing technology, we are unable 
to Jather all available seismic data at long distances. We are unable at 
such distances to dezect orTlocste accurately a l l  seisxic events or to 
identify positively wnether certain seismic si3nals come from earthquakes 
or man-made explosions. 

Fortunately, there is clearly H widespread desire - fully shared 
by the United States - for further advancement in seisnic technology and 
for Increased international ekchange of Information in this field. 

It is in keeping with this desire that 'I shodld like to present 
today a proposal which the United States considers could do much t o  advance. 
objectives In these areas. The United States proposes that some underground 
nuclear explosions be conducted with the collateral objective that these 
serve as explosions for worldwide seismic investigation. This investigation 
is one in which all States with the appropriate seisnic instrumentation could 
participate. Indeed, the success of this proposal tiould depend in large . 
measure on the extent of worldwide participation in the collection and 
evaluation of the seismic data." 

. .. .. 

One form of the United Kingdom contribution t o  the investigations 
will be Shot Reports which present the principal data recorded by the 4 
seisnological array stations sponsored by the UK Atonic Energy Authority and 
operated with the-co-operation of the Dominion Observatory, Canada, the Bhabha 
Institute f o r  Atomic Research, Trombay, and t h e  Australian National University, 
Canberra. 

* 
As the 0pport:rnity occurs, the Shot Reports will be used t o  summarise 

data recorded from any interesting explosions on which f u l l  details o f  
location, depth and yield are accessible. 

S.D. AbeTcrmbi_e 
Senior Superintendent 
Detection Systems 

- -  - 

Xote: Shot &port No. 1: P.D. Marshall, E.W. Carpenter, A. 3ouglas and 
J.B. Young: "Sone Seisnic 2esults of the LOXGSHOT Ex?losion" AWRE Report 
Xo. 067/66, -&SO 

hTDEO Explosion in the Alma Ata Region of the USSR" A L E  iiepoit No. 033/70, 
'YS3 

- Shot Report No. 2:  P.D. Marshall: "Some Seismic itesults of the 
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. .  
kA:!3i;,:(-,'{ a;-lii RL!LISO?; weve two 'nucIear  ex7 :as ions dccnnzted 

undc?grot:;i~! t y  ttie 1jr.iteJ Stace:; AEC 2 s  p a r r  n f  Fro Icct P!ovshare. These 
enterprises c;.-ir:! e d  ou: j 0 i n t i . y  vi tl: c o : m e r c i a l .  companies t~ f n v c s t i g a t e  
t h e  ieasibi1i:y of re leas ing  n a t u r a l  gas from comparat ive ly  impervious 
( I 1  t ight ") s t r a t a .  

I 

T h i s  report p r e s e n t s  :'ne seisni c r e s u l t s  obta ined froc the  f o u r  
UkAEA sponsor2d  arrays a t  Eskdalcaulr (ERA), Scotland; Y e l l o w k n i , f e  ( Y K . 4 1 ,  
Ca;iac:a; CauriSidaririr ( G I 3 k )  , I n d t a  and 1Jarrainuga ( W U )  near Tennant C r e e k ,  
AUS t r-a 1 i a. 

7 
i. SHOT DETXILS 

Date 

O r i g i n  time 

S i t e  Lat i  tude  
Long i tude  

Depth, r e l a t i v e  to ground qero 

C i o l o g i c a i  medium 

Y i e l d  

c 
CASBUGCY 

(see reference [l]) 

1 0 t h  December 1967 

1930 00.1 GMT 

3 6 O  40' 40.4" N 
107" 12' 30.3" W 

4240 ft 

Shale 

26 k t  

4.53 2 0 . 2 7  

RLLISON 
( s e e  r e f e r e n c e  [ 2 ] :  

10th September 196' 

2100 00.1  Orr 

39" 24' 21" ti 
107" 56' 53" W 

8442 ft [ 3 )  

Sands tone 

40 k t  [ 3 ]  

'5.4 a 

Thz USCCS Earthquake Data Report KO. 81-67 g i v e s  t h e  magnitude of 
GXS"nUC.C': as 5.1. 

2 .  UK A R W Y  RESELTS 

The four KK designed l i n e a r  arrays 141 operating a t  the KiGie of 
the  ex?losions are:- 



S t a t i o n  1 Amp1itude A/T ,  Magnitude 
2 

A' P Arrival Time  mu si- * I 
YKA 
EKA 

WIA 

CRA 

& 

. 

26 19 35 36.6 8 4.33 

68 19 40 59.3 2 1  5 .33  

134 (PKP) 19 49 1.0 I 26 Shadow zone  

130 (PKP) 19 49 9.2 28 Shadow zone 

I 1 EL4 

21 5 10.0 26 I 4.72 i 
I 

I i mi, ' t.: j ,(PKP) 2 1  1 9 .  0.6 5 Shadow zone  

Sot de tec t ed  I Stgadow zone CBA 
I 4 - 
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f *  -- 
R l i o w S  f in '  t:stir.?n:e ii!: t h e  2c t . ec t ion  th:esholtJ a t  K U  t o  ! )e  made. 

Roth events wer2 dctonarecl a t  d e p t h s  greater t h a n  i s  usual.,  s o  
g i v i n g  s f i r s t  ,?rr , ivzl  t h ~ c  was u7,perturbed by the. f r e e  s u r f a c e  r e f l e c t i o n .  
The s i n n a l  to noise  r a c i o  of t h e  firs: a r r i v a l  r e a s u r e d  on t h e  phased ,  
sunned and f i l t e r e d  1 - 2 1:z channe l  ( f i g u r e  1) was 9 ' f o r  GP.SBC(;CN ( 2 6  k t )  
.and f~ f c r  1mZSm [ 4 f i  k t )  ( f i z u F e  2 ) .  The l a t . r e r  signal b s i n g  r e c o r d e d  a t  
Eii4 u c m  t::e %ni:.~-o..;eL:;inic .z.ctiviCy wzs p h r t i c u l a r 1 . y  i i igh .  Til2 c o r ~ s i d c r a S ? ~  
inprovenient' i n  the ?.L:i.lS(7%. r e c o ~ d  o h t a i n e i  by p h e s i n g ,  and s u m . i n g  a l l  
s c L s n o n e t e r s  CC'..:~ be sifen. h y  co:n;raring t h e  tc;> s i r ,g ic  s e i s n o m t e r  c \ iaznel  
(filtered i - 2 liz! of figure '3 w i t h  t h e  t h i r d  t r a c e  vh ich  i s  t h e  s x  
( f i i t e r e d  1 - 7 ! ! z ) .  

The s i g n z l  t o  n o i s e  r a t i o s  of between 6 and 9 f o r  e v e n t s  w i t h  
y i e l d s  between LO a d  26 k t ,  s! iow E U  shou ld  be c a p a b l e  of d e t e c t i n g  Plowshare 
expe r imen t s  from North America down t o  5 kt, prov ided  t h a t  t h e  c o u p l i n g  I s  
similar t o  t h a t  f o r  the deep ly  buried.GASRUGGY alid RULISON expe r imen t s .  , 

4. DEPTl? ESTWATES I 
The un i i sua l ly  g r e a t  d e p t h  below ground zero (8442 f t  or 2 . 5 7  km) 

a t  which RULISON WES d e t o n a t e d  produced a free s u r f a c e  r e f l e c t i o n ,  w i t h  phase  
r e v e r s e d ,  which can b e  s e e n  on t h e  sum-all  r e c o r d  a t  EKA ( f i g u r e  2 ) . a r r i v i n g  
j u s t  over one second a f t e r  t h e  P ar r iva l .  The i d e n t i f i c a t i o n  of  t h i s  phase 
(pP)  can b e ' u s e d  t o  g i v e  an estimate o f  t h e  d e p t h  (h)  o f  t h e  e x p l o s i o n  i f  
t h e  v e l o c i t y  (v )  o f  t h e  ove rburden  Is known. I f  t h e  pP - P d e l a y  time is T,  
then h = vT/2 a p p r o x i m a t e l y .  

However, t h e  i d e n t i f i c a t i o n  of the e x a c t  a r r i v a l  t ime of t h e  pP 
phase i s  d i f f i c u l t  as :he phase  h a s  i n t e r f e r r e d  w i t h  t h e  P a r r i v a l .  R e  
seisrr.ograuh I s  also a d i s t o r t e d  v e r s i o n  of t h e  t r u e  s o u r c e  r e v e r b e r a t i o n s  
because  of t h e  a t t e n u a t i o n  by a b s o r p t i o n  of t h e  mantle  through which t h e  
waves have t r a v e l l e d ,  t h e  l a y e r i n g  i n  t h e  v i c i n i t y  of t h e  r e c o r $ i n e  
seismometer ,  t h e  i n s t r u m e n t a l  e f f e c t s  o f  the seismometer  i t s e l f ,  and by 
normal band f i l t e r i n g .  These t h r e e  e f f e c t s  have been e s t i m a t e d  f o r  t e lese isn ic  
rzy p a t h s  t o  C,'iA and a filter c o n s t r u c t e d  t o  remove them f r o n  t h e  obse rved  
seismosra?h [SI. Thz r e s u l t a n t  r e c o r d  shou id  then  r e p r e s e n t  j u s t  t h e  s o u r c e  
f u n c t i o n  acd t h e  effec:s of t h e  s o u r c e  l a y e r i n g .  

The u n f i l r e r s d  s u n - a l l  r eco rd  and t h e  deconvolved r e c o r d  a re  shown i n  
, t r a c e s  b and a of f i g u r e  3 .  

The maximum ve r t i ca l  d i s p l a c m e n t  i n  t h e  dovn d i r e c t i o n  i s  i d e n t i f i e d  
as che pP phase.  X e f l e c t i o n s  a t  o t h n r  l a y e r s  a t  t h e  s o u r c e  can a l s o  be  
i d e n t i f i e d .  Tne d e l a y  t i m e  between i' and 2P is 1.57 s. 

RULISON was d e t o n a t e d  i n  t h e  Xesaverde fo rma t ion  of s a n d s t o n e  acd  
s h a l e s  which is of uppe r  creta:eous age, o v e r l a i d  by l a t e r  t e r t i a r y  m a t e r i a l .  
Cotrpressionai  t e l o c i t l s s  v a r y  between 3.0 - 2 . 5  cm/s 16) and assumfng a n  
average v e l o c i t v  of 3 . 3  km/s t h e  d e l z y  t i m e  of 1 . 5 7  s y i e l d s  a computed sho: 
dgpth of 8500 f t ,  o r  53 f t  d e e p e r  rhan the knobn s h o t  d e p t h .  . 
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ph-,l,;,hz to be responsible for no satisfactory deconvo~ved recara tei:.‘, 
0 a c ,? i n 2  t i  . 
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